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Nucleonica: Core Applications and Case Studies, 27-28 November, BfS Berlin, 2013.

Links to the
presentations:

In total, 12 persons
in addition to Dr. J.

- go to wiki on main
Nucleonica page

entations (to be updated before the ¢
- click on Training
Courses

- at bottom of page
click on Training
Course Proceedings

Stopping of 500 keV beta particels in 1 mm &
tizsue.
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Nucleonica: Core Applications and Case Studies
BfS training course with “Hands on” exerc ) nber 2013, Képenpicker Allee 120-130, 10318 Berlin ¢

27. Nov. — Core Applications and Tools N ‘

13:30 Training Course / Nucleonica Overview
J. Magill (Nucleonica) !

Mass Activity Converter Exercises )
R. Dreher

15:10 - Coffee
15:30 Nuclide Mixtures Exercises
R. Dreher

Decay Engine Exercises
J. Magill

17:30 - End of session

28. Nov. — Core Applications and Case Studies

9:00 Gamma Dosimetry & Shielding Exercises

J. Magill
.
! Nuclear Data: from the Karlsruhe Nuclide Chart to Exercises

Nucleonica, Z. Soti (ITU)

1]

10:30 - Coffee
10:50 Case Study |
J. Magill
- - _— Case Study Il
- -

Z. Soti

Nucleonica Tips & Tricks
J. Magill

12:50 Feedback/Questionnaire, Certificate

13:00 - End of Training Course
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How can Nucleonica help you?

* Nucleonica provides you with user friendly access
to the latest reference data from
internationally evaluated nuclear data.

* Aunique feature is the wide range of validated
web-based nuclear science applications for decay
calculations, dosimetry & shielding, gamma
spectrometry, etc.

« In addition Nucleonica offers a range of introductory
and advanced training courses in various areas of

nuclear science.
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Nucleonica is already being used by
thousands of scientists and students
worldwide in over 92 countries. Due to its
advanced IT features, user friendly and | S‘-’5?;::5;E(_)g,“ﬂ;fﬁp(i:fRG‘”
intuitive environment, the platform has _ -
recently been endorsed by the Sustainable

Nuclear Energy Technology Platform

(www.snetp.eu):

“Nucleonica plays ... an important role in making nuclear
education more attractive and in building nuclear knowledge for
a new generation of engineers and scientists”


http://www.snetp.eu/

Nucleonica Architecture & Logical Structure...
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Which browser?

Nucleonica supports mainly Chrome, Firefox, and IE9, and Safari

Global desktop web-browser market share
% of total

GOOGLE CHROME LAUNCHED

~ Microsoft Internet Explorer

Google Chrome

Mozilla Firefox

' Most popular web-browser by country, Méy-July 2-0'13;
";\3 Google ) Mozilla Microsoft

Oters

&7 Chrome

Firefox Explorer

12 13
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Nuclear Data Resources in Nucleonica: Nuclide Datasheets++

Nuclide Datasheets++
27 Cobalt
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Fission yields,
neutrons per fission

Main Nucleonica
database JEFF3.1
contains decay data on
3852 nuclide.

New:
ENSDF/B-VII.1

JEFF3.1-RDD
Radioactive decay data

NUBASE 03
altomic mMasses

decay data
| 2

(half-lives. branching
ratios, spectral data...)

ICRP 68, 72

dose coefficients

NIST

Photon attenuation,

EGAF prompt bulld-up facters

gamma neutron
activation data
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Nuclear Data
Resources in
Nucleonica:

Nuclide
Datasheets++:

User friendly
access to
internationally
evaluated nuclear
data

nucleonlcaﬁ.' ... web driven nuclear science

Applications Data Knowledge My Preferences Print #3 Networking «7 Muclear Science & Help - New Browser Tab x| Logout

Am241 .
4382y Nuclide Datasheets++

95 Americium
Current Chart: Karlsruhe

Element Mass
Am [=] 241

Reference Data Radiztions Cre=Mhintion Denved Datz

= Nucleonica Databases

Compare Databases:

gg-lAmms

Density

Mass Excess

Atomic Mass

Half-life 4323 (7)Y
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Parity -

Binding Energy
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Effective Dose Coefficient Inhalation

Effective Dose Coefficient Ingestion

Mean Decay Energies

Alpha 5.55744 (Mev)

Cross Sections

“ersion: 2013.08.26 13:09:45

(Questions, remarks, suggestions can be posted in the forum

CPU-Time / Total-Time: 5.7 / 8.5 sec

Prampt Gammas

Emission Probabilny

Nuclide Datasheets++

95 Amsericium

nucleonucaﬁ.'



Validated Nuclear
Science
Applications

& Tools

Radioactive decay
calcluations with
Decay Engine++

nucleonlcaﬁ.'

Applications Data Knowledge

Fo218

My Preferences

... web driven nuclear science

31m Decay Engine++

84 Polonium

Current Chart: Karlsruhe

Element llass

Po [=] 218 [+] |-

Diecay Engine Options Cecay Tree

Starting quantity
1e6 5. 36E+04

Decay Time

100
Start Reset

[ show rescale tool

Mixture selector

Final total quantity Unit

becquerel

Time Unit

minute

Print &3} Networking -7 Nuclear Science

@ Help  «7 New Browser Tab

“ersion: 2013.10.3

Questions, remarks, suggestions can be posted i

Decay of 1.00e+6 Bq Po-218 during 100 min
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Applications Data Knowledge My Preferences Print #§ Networking -7 Nuclear Science (& H{
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Validated Nuclear Science Applications & Tools

Virtual Cloud Chamber

low energy photons (energy 100 keV) are attenuated
with a thick (15 cm) water shield. This combination of
low energies and thick shields give rise to multiple
scattering of the radiation

The red particles (3 MeV positrons) are blocked by a lead shield
(green). When the positrons collide with the shield, they combine

Electron-positron pairs are created using 10
MeV photons on lead. By “switching off” energy
loss mechanisms, the charged particles are
seen to spiral in the applied magnetic field.

with electrons (blue) to create gamma radiation (white). Only a few
gamma photons pass through the shield material.

nucleomca‘.‘



(= Nucleonica - Gamma Spectrum Generator - Windows Internet Explorer L=1E3)

Validated Nuclear Science Applications & Tools

Gamma Spectrum Generator
27 Cobalt

Press ,Start" to begin

Gamma Spectrum Generator

y-spectrum simulated for %°Co 100 kBq source and Nal (3" x 3") detector:

Gamma-Spectrum Simulated for Nal (76.2 x 76.2 mm)

Humber of counts

o

Gamma-Spectrum Simulated for HPGe (rel. eff. 50.6%)

Mumber of counts

600 800 1000
Gamma-ray energy, keV

Fukushima: Gamma spectrum of contamination at the Daiichi plant. 'y
Contamination is almost entirely to cesium-137 and cesium -134 ”Uc'eon'caﬁ!'



Validated Nuclear Science Applications & Tools

nucleonlca\.' ... web driven nuclear science

Applications Data Knowledge My Preferences Print ¢ Metworking 7 Muclear Science & Help o Mew Browwser
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fuel depletion Calcu Iations webKORIGEN Guestions, remarks, suggestions can be posted in the forum
. . weblk ORIGEN was developed from the Oak Ridge Isotope Generation and Depletion code ORIGEM. Starting with a
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4 decays and neutron-induced reactions, and determines derived nuclear properties such as masses, radioactivities,
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Validated Nuclear Science
Applications & Tools

e-Ship++:

package classification for radioactive transports

e-Ship: nuclear material transport report
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Mass Activity Converter

L
nuclcomca‘f

... web driven nuclear scien

%

Mass Activity Converter

sariched uranium (U-234 errichmant o.g. 4°) oxd

Gamma Spectrum Generator

Gammma Spocirus Sevaldoted for HPGe el ot 30 %)
— — e

Decay Engine++

Nuclide Mixtures

Nucleonica’s trump card!

nucleonlca%.'

Applications Dats Knowledge MMy Preferences

Nuclide Mixtures

My Mixturss Edit Upload Sample Mixtures

User defined nuclide mixtures

(creaitzglead & new Mixturs)
enriched UMNgium (U-235 enrichment e.9. 4%) oxide
U-235 enrichment e.g. 4%)

UoX, 1g , Ca137+Am24

SRM 071 U isotopes separat™1. July 1977

Natural Potassium

Zircaloy-4

Zirconium hydride ZrH1.6

enriched uraniu

Print g} Networking 7 Muclear Science

Getting started

Referen

ce manual

Date mofied ™

15A05.2013, 10:14:58
15.09.2013, 09:51:10
05.09.2013, 10:06:59
04.05.2013, 14:00:38
23.10.212, 13:31:19
10.08.2012, 19:14:17
29.08.2012, 11.35:47

@ Help

»% Mew Browser Tab

... web driven nuclear science

“ I <
r
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. web driven nuclear science

e-Ship++

nucieon »ca\'
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Fukushima spectru
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§r-o0 | Y-90 -
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HEU, highly enriched uranium PR SNy
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U232+CoB0

Natural Thorium
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... web driven nuclear scic
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Dosimetry & Shielding++

... web driven nuclear scienc-
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Education & Training with Nucleonica
Nucleonica for Smartphones:

and Tablet PCs: M-Learning

w._.Telekom.de 3G 11:43

Decay of 1.0000e+6 Bq 84 Po 218 during 80 min
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Sneak preview...
(coming soon)
Nucleonica ,Apps"
optimised for
mobile devices

... web driven nuclear science

references  Print 43 Networking + Nuclear Science « Karlsruhe Nuclide Chart (& Help New Browser Tab

My Nucleonica

blog
nucleonica

w_.Telekom.de 3G 11:43

My Nucleonica

blog o
et

... web driven nuclear science

76 % =8
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Standalone version of Nucleonica

specially developed for mobile labs
and field workers or for use on

Notebooks/PCs where an internet
connection cannot be guaranteed 7 without Internet

connection

faster than internet version

allows for more particles in Monte
Carlo calculations than the internet
version

allows Monte Carlo dosimetry and

N—— : : Nuclepnica
shielding calculations (provided you

have an MCNP license!)

nucleonuca%.'



Education & Training with Nucleonica

Karlsruhe Nuclide Chart

 Fold-out Chart
« Wall-Chart
e Auditorium Chart

* Nuclide Carpet

Nuclide ,carpet”
Tm x 6.5m
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Education & Training with Nucleonica
New Roll Map version of the Karlsruhe Nuclide Chart

with clamping rails and
suspension system for
easy mounting...

nucleonlca\.'



Unique mosaic
tiles for the
Institute for
Transuranium
Elements,
Karlsruhe

15m x 7m

nucleonlca.'.'



New: Karlsruhe Nuclide Chart Online...

nucleonuca".’ ... web driven nuclear science
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References... Gamma Spectrum Generator...

Spectrum Simulated for HPGe (rel. eff. 50.6%)
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Search
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Nuclide Search / Radiation Search
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@ Gamma and X-Rays Energy: Gamma-ray energy, keV
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Clear
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T . Radioactive Decay...

U235 Radiations (JEFF-3.1)
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Knowledge Management with Nucleonica

In this slide, the Nucleonica web portal is considered from a
knowledge management perspective. Nonaka and Takeuchi have
proposed the “knowledge spiral” (shown) in which there are four
modes of knowledge conversion: socialization, externalization,
combination and internalization (SECI model).

Externalization: conversion of
tacit to explicit knowledge

Socialisation: conversion of tacit
knowledge to tacit knowledge

Linking

Flo{d Explicit
Building Knowledge

e-Ship Web Application

Wha

Learning by Doing

Socialisation: conversion of tacit knowledge to tacit knowledge
e.g. an apprentice who works with tutor and learns from observing
and imitating the tutor's actions. Externalization: conversion of

tacit to explicit knowledge. Combination is the conversion of S T Internalization: conversion from
explicit to explicit knowledge. The process of systemizing already Wi SgStem'Z'”g explicit to tacit, triggered
explicit knowledge into a knowledge system. Internalization is the ~ P <NOWeCe through “Learning by Doing’.

conversion from explicit to tacit, which is closely related to
“learning by doing”. At the end of the Spiral process, one or more
individuals in the organisation have acquired new tacit knowledge. nucleonica s




Nucleonica: Web-based Software Tools
for Simulation and Analysis

Nuclear Data Resources in Nucleonica

Nuclear Science Applications & Tools
Decay Engine
Dosimetry & Shielding
Virtual Cloud Chamber
Gamma Spectrum Generator
webKORIGEN
e-Ship
Education & Training with Nucleonica
Nucleonica Mobile
Karlsruhe Nuclide Chart

Knowledge Management with Nucleonica
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[wiki] Welcome to the Nucleonica WVikil L :

The Mucleonica wiki is an open knowledge resource for the nuclear sciences. In contrast to o Exiriate

navigation Wikipedia, which can be edited by anyone, the Nucleonica wiki articles are written by experts f "y ' e :
= Pty

= Main Page and practitioners in the field and cannot be edited. The Nucleonica wiki is devoted specifically o Limit of Intak {AL 8 .
u Help to nuclear science. Wiki technology is best suited for this purpose since it allows addition of nUC|EDnICB%.- ol I rar—— t
- Gl content at any time from any location. . . biasia

ozsary =) . LIty a
= Element Information Another aim the Mucleonica wiki is to provide the technical documentation in suppart of the Srg— T e .
= ReadingRoom Mucleonica nuclear science portal wwaw. nucleonica.com &, Yhereas the Nucleonica portal e o o
= Gallery of Nuclzar requires registration to access its applications and data pages, the wiki is an "open" knowledge resource [ et H

Science AT
= ieblinks
= karlzruhe Muclide - s -
hart How this Wiki is organized o | hew || cscmsicn =8 | [awer | [ onwe | [ o —
= Premium Membaership The Sidebar panel ta the left of this window provides quick links ta a number of important pages in this wiki. The links are grouped JI'IH:-EI-... Help:Decay Engine
suppart under: [Wiki[
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u Case Studies Cowai e i il fov thes documaent
; = support
® Mucleonica Support
= tools . Contasts fuse]

tonl

hucleonica g ReadingRoom:Gallery of Nuclear Science

ki)

containg a collection of articles. Each article hag a title (by which it is referenced) and optionally one or more categaries.
Comteany pecial f Categories you can gee all currently existing categories. Thus, it is possible to navigate through all documents by the & H
and subcategory tree feature of the Wiki.

nportance is the Help link. This page contains a collection of articles and is used specifically to support the Nucleonica
S'and nuclear data pages. For users logged into the Mucleonica Portal, the context sensitive Help in Mucleonica will lead the
e corresponding page in the wiki F o 2 Liging

Actinde Scierce

portant item is the Search box. By entering a character string here, the entire wiki is searched. The search results are
ed in a coherent way. Enter a piece of text into the Search box (e.q. Curie) and try out this powerful search toall
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Start of the Name Approval Process for the Elemen
of Atomic Number 114 and 116

Magill

A joint IUPAC/ IUPAP Working Party
N u Cl eo n ICa with atomic numbers 114 and 116, In accord with IUP&C proceduras, the dis

BI proposed names as follows: flerovium and symbaol, Fl, for the element with 2 =114
Og = and livermorium with the symbal Lv for the element with 2 = 116, The Ino rganic

Chemistry Divizsion recommended these prop for acceptance.

Commen ould be submitted by gpril 201 2. The text of the Pr

Comments should be

Uup 289

bxs

NG rhe
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The Nucleonica Forum...
r SN -

nucleomca".' ... web driven nuclear science

# Forum Hucleonica Portal # General

If this is your first visit, be sure to check out the FALQ by chicking the ink above. You may have to register before you can post:
proceed. To start viewing massages, select the forum that you want to viit from the salaction below.

+ Post New Thread

Forum: General

General comments

Threads 1 to 20 of 105 ™ Fage

Help Register
]

Advanced Ses

chck the register ink above toy

= Forum Tools  + Search Forum

Rephes: 0

Being notified for a new thread in the forum Replies: 4
SpectrO Views: 314

@ Reference book or paper about eross section for neutron induced reactions Rephes: 1
Gancarly D" Agosting Wiews: 227

Rephes: 1
Wiews: 243

Rephas: 10
Views: 2,047

nucleonuca‘.’



The Nucleonica
Glossaries...

category — ww source .

o

nucluomca\.’
[wiki] AR Glossary articles related to Transpon & Peiagng

Category:Glossary.Packagipd

verat Retersnces

Pages in category "Glossary Packaging”

The fliowng 60 pages are i ths Category, ot of B0 st

A

nucleonica

navwgation

[wiki]
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Nucleonica: Tips & Tricks

Horv | Soemap | About w | Privacy Stetemert | Lagal N

... web driven nuclear science

Seturdey, June 30, 3

1. Using browser tabs -
g nucleomca‘i.'

2. Using the wiki context sensitive Help

3. Accessing the Nucleonicablog ~ — [E=ssau [F BB /G
4. Increase font size in your browser

5. Using the datagrid / slider conrol to re-
arrange data

6. Increase the default size of graphs in ,. :
your web browser | =

/. How to change your login username
and password

nucleonlca%.'



What you see when you login: Networking page - Wiki, Blog, Forum, ...

nucleomca".' ... WED drive™ nuclear science

Appications Data Knowledge My Preferences fScence £ Hep New Browser Tab

> Nucleonica Networking

The ENDF/B-VIL.1 ¢ y data sublibrary is now available in Nucleonica in addition to the previcusly
used decay data library JEFF3.1. It i3 now poxsidle to compare and contrast the main European
JEFF3 ENDF/BVILL) d Nbraries for differe s in half-lives, branching ratios
energies and emizsion probabilities of the emitted radiations, ete, using N onica’s user friendly » My Community Events
tools 5
v have 0 new messages

You have 0 new contact kst requests

» Nucleonica Blog » Recent Nucleonica Members

A% Nuclide Mixtures now with Elements

The Nuckse Midure appication in Nucleonica alows the user 1o creste nucide midures which can be usad n many other
Nucleonca appications (e.g. Mass Aciivty Cenaverter, Decay Engine«« Dosmetry & Shieiding++, Gamma Spectrum Generator

Applications Portal webKORIGEN, etc.). To create » nucide mixture. the mucides are selected from drop-down menus and added 10 the newly
defmned mixture. |

« Nucleonica: Basic, Core and Advanced Applications and Tools, 3.4 OcL. JRC IRMM Geel
Beigium, 2013
This 2-day traning course tock place at the JRC's insttute for Reference Materais and Measurements (RMM) in Geel Belgiom » Nucleonica Forum
during the 3-4 October 2013. The course focused manly on the Nucleonica Basic, Core and Advanced Appications and tools. A
{ detased description of nuciear data with particular reference 10 the vanous Nucleonica nuciear databases was given. |

H o~ Vil o i ce
nucleonica f (% Nucleonica welcomes CEZ (Crech Republic) users h;,;v,,:;:‘::,. 0,..,:.',' fm:x:':-’?::\.:]
[Wlkl] Throwgh an insttutonal icense agreement, staff at the CEZ (the largest electricty producer i the Czech Repubic) has now ful the Decay Engine applications?
Premum access 0 the Nucleonica appicatcas and features. CEZ Group belongs among the top ten iargest energy companies in Recently fve seen there is & new
Europe. The Nuckecnica team locks forward (o a close nteraction with the CEZ coleagues and encourages [ | Decay Engine++ appication. \Whats
the difference between this and the
A New server park for Nucleonica servers peevicus Decay Engine?

n the near future, the Nucieonica web servers are being moved 10 a compietely new high.performance data centre ocated n

Germany. This new centre works much more energy efficiently and provides high safety standards. These advantages are of
direct beneft both 10 the envircament and to our users. The move is scheduled for 22.09.2013 between | ]

X Karisruhe Nuchde Chart data
in Nucleonica?

R seems that Nucleonica only uses
« Hew Dosimetry & Shieldinge++ released the T7th edtion of Karisruher
Nukidiarie instead of the obviously
As announced in the Nucieonica Newsietter at the beginnig of the year, we are currently upgrading most of the appicatons wih a avalabie Sth May | ask (f that is true
view 10 improving user-friendiness and caiculabion / response times. This means in practice fewer cals 10 the webserver and and
more emphasis on jocal clent side computing. The next appication to be released incgroorating |

nucleonuca‘.’



What you see when you login — Nuclear science page

nuclenmca".l ... web driven nuc:~ar science
ir]

Applicatiang D

Enzaledge My Prafewnos g Hetwosdhg

* Muclide Explores » Apolication Cen

¥ Soaich Nudlgshica Dacia sl stion

o

nucleon u:a.'.-
[wiki]

* Data Centre T T —
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Thank You!




